Current national estimates suggest that children from birth to age two years old make up over a quarter of substantiated cases of child maltreatment and almost three-quarters of abuse and neglect-related fatalities (U.S. Department of Health and Human Services, Administration for Children and Families, Administration on Children, Youth, and Families, & Children's Bureau, 2015) . The historical assumption of the natural resilience of very young children has been challenged by research showing trauma symptoms developing in children as early as three months of age (Cordón, Pipe, Sayfan, Melinder & Goodman, 2004) and neuroendocrine responses to maternal trauma transmitted in utero (Yehuda et al., 2005) . Despite the high prevalence rates of trauma exposure in children ages zero to two years, there is a dearth of available resources and interventions to address and mitigate trauma for infants and toddlers, especially targeted at social workers. This deficiency is evidenced by only seven out of 43 Empirically Supported Treatments and Promising Practices listed by the National Child Traumatic Stress Network as appropriate for children ages zero and up, and of those, only two specifically and exclusively address early childhood trauma (Child Parent Psychotherapy and Attachment and Biobehavioral Catch-up, both reviewed below). Social workers will no doubt encounter trauma-exposed infants and toddlers in their area of work, whether directly or through caregivers, and must be equipped to advocate for these at-risk children. This article explores the impact of trauma-exposure on children ages zero to two years, due to the disproportionately high rates of maltreatment exposure in this age range, with particular emphasis on the impact of trauma on attachment patterns, and a review of two promising evidence-backed interventions that are developmentally appropriate for infants and toddlers.
Early Childhood Trauma
Numerous types of trauma can impact infants and toddlers; these range from single, isolated traumatic events, such as natural disasters or car accidents, to chronic maltreatment and victimization, including domestic violence, neglect, physical abuse and sexual abuse. A traumatic event may be defined as an event that is overwhelming to the child's senses or self-regulatory abilities, threatens the child's well-being or that of their caregiver, indicates the world is uncontrollable and unpredictable, and/or involves stressors that exceed the child (or caregiver's) normal resources (Cordón, et al., 2004; Van Horn & Lieberman, 2008) . Chronicity of trauma (Streeck-Fischer & Van der Kolk, 2000) , the child's pretrauma adjustment (Feldman & Vengrober, 2011) , and the caregiver's reaction to the trauma (DeVoe, Klein, Bannon, & Miranda-Julian, 2011 ) have all been linked to the severity of children's post-trauma functioning.
Impact of adversity.
A number of domains are impacted by early maltreatment, including cognitive, behavioral, socio-emotional, and health. Compared to older children who have been maltreated, trauma-exposed children ages zero to two years are at greater risk for developing internalizing symptoms (Kaplow & Widom, 2007) and have difficulties with inhibitory control and working memory (Cicchetti, Cowell, Rogosch, & Toth, 2015) . In addition, children who experience early adversity, such as abuse and neglect, are at greater risk than their non-maltreated peers for impaired executive functioning (DePrince, Weinzierl, & Combs, 2009 ), a set of skills that predicts kindergarten school readiness (Fitzpatrick, McKinnon, Blair, & Willoughby, 2014) as well as adult academic and job outcomes (Miller, Nevado-Montenegro, & Hinshaw, 2012) . Large-scale epidemiological studies such as the Adverse Childhood Experiences (ACE) study have analyzed the prevalence and effects of early childhood traumatic experiences in over 17,000 adults and have found relationships between early adverse childhood experiences and the prevalence of a number of adverse adult physical health outcomes (Dong, Anda, Dube, Giles, & Felitti, 2003) . Further, although not specific to children zero to two years old, children under 6 experience more ACEs than any other age (Thompson et al., 2015) . Multiple ACEs in early childhood are associated with impaired social-emotional development (McKelvey, Whiteside-Mansell, Connors-Burrow, Swindle, & Fitzgerald, 2016) , increased risk of polyvictimization across childhood (Grasso, Ford, Dierkhising, Branson, & Lee, 2015) , belowaverage academic literacy skills and behavior problems (Jimenez, Wade, Lin, Morrow, & Reichman, 2016) , and increased rates of PTSD and internalizing symptoms in adulthood (Grasso et al., 2015) . Taken together, these findings suggest that children zero to two years old are at risk of increased exposure to future experiences of trauma throughout childhood, as well as other potential negative developmental outcomes.
Diagnosis of early trauma.
Critics of the DSM-IV's diagnosis of PTSD argued that it did not fit the complex symptoms that traumatized young children often present with (Feldman & Vengrober, 2011) as it was dependent largely on the individual's ability to verbalize feelings, details, and expectations. In two studies that measured the impact of trauma on toddlers, none of the children in the study fit the formal DSM-IV criteria for PTSD (Mongillo, Briggs-Gowan, Ford, & Carter, 2009) . Similarly, among children in treatment for trauma with the National Child Traumatic Stress Network, fewer than a quarter met the criteria for PTSD. Other research found that assessment alternatives to the DSM-IV diagnosis (including changes ultimately adopted for use in DSM-5 [American Psychiatric Association (APA), 2013]) resulted in significantly more PTSD diagnoses in preschool-aged children, indicating that the DSM-IV may have underdiagnosed PTSD for a considerable number of preschool-aged children (Scheeringa, Myers, Putnam, & Zeanah, 2012) . Recent changes in the DSM-5 reflect the need for creating a developmentally appropriate diagnosis for traumatized children with the creation of a Preschool Subtype category for PTSD that helps to adapt the PTSD diagnosis to children under 6 years old (APA, 2013); however, these changes still do not reflect the specific impact of trauma on children ages zero to two years. In fact, although the DSM-5 notes that PTSD may occur at any age, it further clarified "beginning after the first year of life" (APA, 2013, p. 276) . The limited assessment and diagnostic criteria addressing preverbal trauma, experienced by infants and toddlers, may limit insurance funding and federal Medicaid funding for early intervention services for this population.
Development Attachment
The process of attachment is arguably most important in the earliest years, as it creates a biological framework for managing future stress and arousal (Streeck-Fischer & Van der Kolk, 2000) , thus shaping how a child interprets and reacts to future experiences. As infants are not able to decipher between distinct, different arousal states or verbalize their needs, they are dependent on caregivers to modulate their arousal and to care for their basic needs ( Van der Kolk, 2006) . During times of intense arousal or distress, secure children will return to behaviors that center on their primary attachment figure, such as seeking attention from or proximity to their caregiver; these behaviors elicit predictable caretaking responses in secure caregivers (Feldman & Vengrober, 2011) . As caregiver's moderate infant arousal by providing comfort and stimulation as well as by providing care for basic needs (such as changing a diaper or providing food), the infant learns the process of co-regulation (Ford, 2005) . Secure and sensitive caregiving provides a type of safeguard against hyper-arousal and disorganization and infants begin to develop a sense of self and awareness of body cues, setting the stage for future development of self-regulation and affect tolerance (Feldman & Vengrober, 2011) .
The relationship between early childhood trauma and attachment can be seen from a number of angles; namely, whether the attachment figure perpetrated the trauma, whether the emotional needs of the child were met after the traumatic experience, and to what extent the parent was affected by the child's traumatic experience (Pynoos, Steinberg, & Piacentini, 1999) . The typical curiosity of the exploratory-orienting response that takes place as children begin to gain confidence in assessing and exploring the external world is also impacted by trauma, as children may instead choose to remain close to inconsistent or unpredictable caregivers. As children initially rely on their primary attachment figure's appraisal of contextual danger, a child with a neglectful or maltreating caregiver may be vulnerable to being without such early messages of danger and risk exploring too much. Conversely, the child may be exposed to a traumatized parent's over-estimation of danger, which may become internalized to the child (Pynoos et al., 1999) .
In circumstances where the caregiver is unable or unwilling to provide early arousal modulation and basic care to young children, the child is at risk of exposure to overwhelming levels and durations of arousal. This lack of regulation risks imprinting in a child's developmental processes that emotions and arousal in general are dangerous/frightening, leading to potential avoidance of arousal in the form of numbing/dissociation or a response in the other direction such as arousal in the form of aggressive behaviors (Streeck-Fischer & Van der Kolk, 2000) . In the Strange Situation, often used to observe and assess a toddler's response to separation from their primary caregiver, maltreated toddlers were found to be more likely to have disorganized attachments to caregivers (Cicchetti & Toth, 1995) as well as higher levels of cortisol after parental separation (Twardosz & Lutzker, 2010) . Research with infants raised in countries engaged in war found that the mother's proximity to a traumatic event, not the child's proximity, was correlated with traumatic symptoms in children (Feldman & Vengrober, 2011) . Infants' and toddlers' evaluation of danger relies mainly on referencing their primary attachment figure, which leads to the potential for traumatization through their attachment figure (Pynoos et al., 1999) . This may shed some light into the detrimental effects of witnessing domestic violence in the home.
Neurobiological Development
Early childhood development of attachment occurs within the context of fast-paced neural development, thus making it nearly impossible to separate the infant's growing primary attachment from the neurobiological systems that are developing around stress and affect regulation (Twardosz & Lutzker, 2010; Van der Kolk, 2005) . As experience shapes the brain through neural plasticity, synaptic connections that are use-dependent, either become strengthened or pruned based on early interactions with caregivers. The hypothalamic-pituitary-adrenal (HPA) axis is one such "use dependent" system which moderates arousal and regulation through a series of chemical reactions in the limbic system (Twardosz & Lutzker, 2010) . When an individual is stressed, cortisol is released through the adrenal gland as a result of the HPA-axis interactions, and stress responses such as increased heart rate, blood pressure, arousal and concentration are triggered (DeBellis, 2001; Twardosz & Lutzker, 2010) . In normal development, the stress response triggered by activation of the HPA axis and the release of cortisol through the adrenal gland is regulated by the hippocampus (Twardosz & Lutzker, 2010) . As the hippocampus triggers the stopping of the HPA-axis chemical interactions, the body is restored to homeostasis through decreased heart rate, blood pressure and arousal, thus allowing infants to flow in and out of states of arousal and regulation safely and with predictability. Predictable coregulation by the primary caregivers aids typical functioning and development of the HPA axis (Twardosz & Lutzker, 2010) .
Trauma-impacted development is also best understood through the intersection between neural development and social development, as it is difficult to address how trauma impacts attachment without a discussion of how attachment impacts the brain as well (Van der Kolk, 2005) . Just as young children in responsive attachment relationships are able to organize their internal biological framework around expectations of safety and responsiveness from their caregivers (Streeck-Fischer & Van der Kolk, 2000) , early trauma can impact a child's organization by creating expectancies of the world as unsafe and unpredictable ( Van der Kolk, 2005) . The earlier discussed "use dependent" plasticity of the brain creates neural changes in children with chronic traumatic stress; creating a template of danger and survival through which later relationships and experiences are evaluated and processed (DeBellis, 2001; Pynoos et al., 2009) . Primary trauma-related alterations in infant brain structure are in the HPA axis and the hippocampus (DeBellis, 2001; Ford, 2005) . It is here that a major distinction between types of trauma becomes apparent; children with secure caregivers have a higher likelihood of developing a typical stress response system, as caregivers are able to continue to provide arousal modulation after a traumatic experience (Lieberman, 2004) . However, if the trauma involves neglect or other maltreatment from the primary caregiver, chronic traumatic events, or traumatization of attachment figures (Feldman & Vengrober, 2011) , the HPA axis can become severely impacted (Pynoos et al., 1999) . This may also be the case if trauma responses from the infant are so severe that they challenge the resources of otherwise secure and attuned attachment figures, who may be unable to regulate the child in the face of such trauma responses (Markese, 2011) .
The activation of the HPA axis results in behaviors consistent with duress, such as anxiety, hyper-arousal, and hyper-vigilance (DeBellis, 2001). Chronic traumatic stress represents an over-activation of the HPA axis and a disruption to the hippocampal process of restoring homeostasis after duress, thus exposing children to abnormally long periods of hyper-aroused states (Ford, 2005) . The "use-dependent" plasticity of the brain begins to organize neural connections by prioritizing skills relevant to survival, interfering with the strengthening of connections relevant to safe attachment systems (Pynoos, et al., 1999) . The development of the pre-frontal cortex is shaped by early information that children receive from caregivers and the outside world, and is organized around early experiences, such as to expect stability/regulation, neglect/deprivation, or violence/fear (Twardosz & Lutzker, 2010) . As the prefrontal cortex aids children in interpreting information they receive from the outside world, a child who has been impacted by chronic traumatic stress may begin to build a cognitive framework where all information received from the outside world is interpreted as dangerous, thus perpetuating the cycle of persistent arousal (Twardosz & Lutzker, 2010) . Although there is much yet to be learned about the impact of early maltreatment on brain development, the amygdala and hippocampus have been implicated in work related to early trauma exposure. For example, exposure to prenatal, antenatal, and postnatal maternal anxiety was associated with infant hippocampal growth (Qiu et al., 2013) . In addition, early trauma has been related to smaller brain volume, less connective matter, and neuronal losses in the corpus callosum and frontal cortex (DeBellis, 2001) .
Treatment Implications
The complex and attachment-dependent nature of early childhood trauma emphasizes the need for therapeutic interventions that can include the caregiver-child relationship (Lojkasek, Cohen & Muir, 1994) . As discussed, trauma occurring within the developmental framework of early childhood has a direct impact on typical attachment processes, including trust formation and co-regulation which has an impact on the child's arousal modulation and agency/exploration (Pynoos et al., 2009; Van der Kolk, 2005) . Important considerations for treatment include the intervention's ability to address and repair disrupted attachment processes by taking into consideration the primary caregivers present and past trauma and their experience of the child's trauma as well as whether the intervention is able to increase levels of mutual sensitivity (Lojkasek et al., 1994) . Ford, Albert and Hawke (2008) suggest that interventions for early childhood trauma should emphasize increasing the ability of the child and the caregiver to consciously control and co-regulate their internal alarm system. It is important to note that not all attachment work needs to take place within the context of a biological parent-child relationship; other caregiving systems can include relatives, foster or adoptive parents, and residential staff (Arvidson et al., 2011; Ford, et al., 2008) and have been shown to similarly reduce cortisol levels and behavior problems in trauma-impacted youth (Twardosz & Lutzker, 2010) . Following are two evidence-backed interventions that effectively address risks associated with infant and toddler-exposure to trauma.
Child-Parent Psychotherapy (CPP)
Child-Parent Psychotherapy (CPP) is a relationship-based dyadic intervention for children from birth to age five who are experiencing difficulty as a result of traumatic events or relational disruptions (Lieberman & Van Horn, 2011) . CPP aims to address the young child's experience of trauma through the lens of the relationship, by increasing mutual sensitivity and responsiveness between the infant and the caregiver (Tucker, 2006) , addressing the observable behavior of the infant (Jones, 2006; Lojkasek et al., 1994) , and naming the unconscious processing that may be occurring as a result of the caregiver's prior attachment systems and experiences (Jones, 2006) . The structure of the CPP model includes caregiver-child sessions that are structured to enable the parent and child to engage in free-play and spontaneous reactions to each other. These reactions may be explored in the moment by the clinician or reviewed during collateral sessions with the parent (Lieberman & Van Horn, 2011) . CPP supports the clinician's use of modeling, interpreting for the child as well as the provision of unstructured, reflective developmental guidance as a way to support the typical developmental trajectory of the child (Van Horn, Gray, Pettinelli, & Estassi, 2012) . CPP is able to simultaneously address the child and caregiver's experiences and reactions to trauma, while also restoring typical attachment patterns and the child's developmental trajectory. Maltreating families report higher rates of abuse and neglect in their own childhoods, as well as insecure attachment patterns with their own caregivers (Toth, Rogosch, Manly, & Cicchetti, 2006) . Because of the emphasis that CPP places on paying attention to the trauma of the caregiver's past and his or her ability to process the child's trauma, this dyadic form of therapy is also able to address the intergenerational transmission of trauma and attachment patterns from caregivers to their children (Van Horn & Lieberman, 2008) .
CPP has been more widely studied with trauma-exposed pre-school populations (Lieberman, Ghosh Ippen, & Van Horn, 2006) . Fewer studies have examined the impact of CPP with trauma-exposed children ages zero to two years. However, existing research with children ages zero to two years have found CPP to be linked to increased maternal empathy, and dyadic interaction, and decreases in infant's avoidance, resistance, and anger (Lieberman, Weston, & Pawl, 1991) as well as increased rates of secure attachment, compared to maltreated infants who did not receive CPP (Toth et al., 2006) . Children have been shown to be susceptible to trauma exposure in utero through caregiver exposure to interpersonal violence, stress, and trauma (Brand, Engel, Canfield, & Yehuda, 2006) . Perinatal CPP begins intervention with dyads during the mother's third trimester and continues until the child is 6 months of age. Perinatal CPP with chronic trauma and interpersonal violence exposed pregnant mothers has been linked to decreases in maternal depression and post-traumatic stress symptoms, as well as increases in child-rearing attitudes, particularly with mothers with initially low maternal-fetal attachment (Lavi, Gard, Hagan, Van Horn, & Lieberman, 2015) . CPP has been demonstrated to effectively address challenging early childhood behaviors related to trauma and attachment between caregivers and children, and has also been conceptualized as a developmentally appropriate intervention for pediatric medical trauma, such as invasive procedures or life-threatening illness (Bergeron, 2017) .
Limitations of CPP center on the importance of the availability and engagement of a primary caregiver. If a caregiver is not willing or able to engage in CPP treatment then the fidelity to the model is compromised. CPP has been adapted to be used with young children who are placed out of the home, emphasizing the need for children to experience security even within complicated kinship or foster placements (Van Horn et al., 2012) . CPP is a trauma-informed, developmentally-framed dyadic model that addresses the child's and caregiver's individual experiences while emphasizing that of the attachment relationship.
Attachment and Biobehavioral Catch-up (ABC)
Attachment and Biobehavioral Catch-up (ABC) is a 10 session, manualized, relational model that was developed to target the physiological and behavioral impacts of trauma in early childhood (Dozier, Bick & Bernard, 2011; Dozier, Peloso, Lewis, Laurenceau, & Levine, 2008) . ABC uses the parent-child relationship to explore the impact of early trauma on the attachment relationship and to repair disruptions and distortions that occur as a result of altered stress-response systems and behavioral dysregulation in both children and their caregivers (Dozier et al., 2011) . Throughout the 10 sessions, the clinician targets common trauma responses in attachment relationships, including the child pushing the parent away, the parent's own experiences that may interfere with attachment, such as past or current stressors, and the trauma-impacted child's adaptive physiological and behavioral responses (Dozier et al., 2008) . ABC targets the behavioral and physiological dysregulation through play, during which time the clinician encourages and supports the parent in following the child's lead, responding to the child's cues, engaging with the child in regulating physical touch, and delighting in the child (Dozier et al., 2011) . ABC addresses the parent experience through the use of videotaped parent-child interactions to show alternate attachment styles and emphasis on helping the parent become aware of automatic responses (Dozier et al., 2011) .
In addition to caregiver sensitivity and maltreatment-related behaviors, studies of ABC have also explored outcomes related to the neurobiological underpinnings of attachment, trauma, and stress. A study comparing ABC to control interventions show significantly lower cortisol, a stress-hormone implicated in trauma and chronic stress exposure in children and adults, as well as fewer behavior problems post-intervention. In this study, children in the ABC intervention groups had levels of cortisol similar to children in the non-maltreated control group following treatment (Dozier et al., 2008) . Differences in cortisol production between maltreated children who received the ABC intervention in infancy/toddlerhood were observed through longitudinal follow-up in preschool (Bernard, Hostinar, & Dozier, 2015) . Caregiver's event-related potentials (ERPs), a neurobiological marker of processing of their children's signals of emotion, and maternal sensitivity were enhanced in neglecting caregivers following the ABC intervention (Bernard, Simons, & Dozier, 2015) .
ABC has been studied across a number of settings, including with children in foster care, caregivers in inpatient treatment programs, and in community settings. A follow-up study of the use of ABC with children in foster care found that children who received the ABC intervention prior to age two had stronger cognitive flexibility than a control group (Lewis-Morrarty, Dozier, Bernard, Terracciano, & Moore, 2012) . In a study of the effects of the ABC intervention with mothers and infants in a residential substance-abuse treatment program, mean scores on observed sensitive parenting behavior measures were three times higher for the ABC intervention group than for the control group (Berlin, Shanahan, & Carmody, 2014) . Additionally, ABC has proven successful at improving parenting behaviors even when translated into community practice models of care (Caron, Weston-Lee, Haggerty, & Dozier, 2016) , demonstrating the ability to translate the ABC intervention successfully into social work agencies and community practice.
Conclusion
This article was written to provide an overview of the impact of trauma on the biopsychosocial development of children between birth and two years old, and as a guide for potential therapeutic interventions for this specific population. It does not cover all of the impacts of early childhood trauma, nor does it make a distinction between different types of trauma. It also does not provide a comprehensive or evidence-based review of the potential interventions, largely due to the minimal evidence-based research available for infant/toddler interventions.
Preverbal trauma must be assessed and addressed early, with developmentally appropriate interventions that target both the child and their primary attachment system and prevention models that focus on at-risk families and caregivers. Social workers encounter a number of at-risk, marginalized populations, including infants and toddlers. Social workers are poised as advocates for developmentally-sensitive, trauma-informed care and advocacy across a number of interdisciplinary settings. As more research uncovers the connection between early childhood experiences of trauma and adult mental and physical health problems (Dong et al., 2003) , and more social workers engage in health care fields, more opportunities may arise to intervene with trauma-exposed young children in these and other interdisciplinary settings. Increased awareness and implementation of developmentally appropriate assessments, interventions, and policies to help traumaimpacted infants and toddlers may halt the cycle of trauma symptoms, restore healthy developmental trajectories, and promote well-being across the lifespan for future generations.
